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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.** ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotating type substrate processor equipped with the 
substrate rotation supporting structure and it which make it rotate, holding a substrate horizontally. 

[0002] 

[Description of the Prior Art] It is necessary to make it rotate in rotating type substrate processors, such 
as a rotating type coater and a rotating type developer, holding substrates, such as a semi-conductor 
wafer, horizontally. Generally, the suction type spin chuck which carries out suction maintenance of the 
rear face of a substrate by vacuum adsorption is used. However, in a suction type spin chuck, since 
powerful suction is performed in order to carry out adsorption maintenance of the substrate certainly, the 
remains of adsorption remain in the rear face of a substrate. The remains of adsorption on the rear face 
of a substrate have the problem of causing the focal abnormalities at the time of exposure processing. 
[0003] Then, the mechanism type spin chuck which transmits turning effort to a substrate is proposed, 
holding the periphery end face of a substrate, while supporting the rear face of a substrate. It comes to 
prepare two or more retaining pins which a mechanism type spin chuck regulates the horizontal position 
of a substrate in contact with two or more support pins which support the rear face of a substrate 
perpendicularly on the rotation stage by which a rotation drive is carried out by the horizontal position, 
and the periphery end face of a substrate, and transmit turning effort to a substrate. 
[0004] The rotating type retaining pin is proposed as a retaining pin used for such a mechanism type 
spin chuck. Drawing 10 R> 0 is the top view showing an example of the rotating type retaining pin used 
for the conventional mechanism type spin chuck. 

[0005] As shown in drawing 10 , a retaining pin 30 consists of a cylinder-like supporter 3 1 and an 
attaching part 32 of the shape of a cylinder of a quadrant. This retaining pin 30 is attached in the arrow 
head x and the direction shown at y on the rotation stage rotatable around the shaft of the direction of a 
vertical. If a retaining pin 30 rotates in the direction of an arrow head x, the edge 33 of the outside of an 
attaching part 32 will contact the periphery end face of a substrate 100, and a substrate 100 will be held 
horizontally. On the contrary, if a retaining pin 30 rotates in the direction of an arrow head y, 
maintenance of a substrate 100 will be canceled! 
[0006] 

[Problem(s) to be Solved by the Invention] In the above mechanism type spins chuck, it is required that 
a substrate should be horizontally held certainly at the time of rotation of a substrate. While [ at which it 
is rotating, the rotation stage of a mechanism type spin chuck accelerating ] rotating slowing down at the 
time^ a substrate tends to be slippery in the direction contrary to a hand of cut or the same direction of a 
rotation stage with inertial force. Therefore, in the conventional mechanism type spin chuck, there is a . 
problem that the holding power of the substrate by the retaining pin becomes weak, at the time of 
acceleration rotation of a rotation stage or moderation rotation. 

[0007] The purpose of this invention is offering the rotating type substrate processor equipped with the 
substrate rotation supporting structure and it which can hold a substrate certainly also at the time of 
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acceleration rotation and moderation rotation. 
[0008] 

[The means for solving a technical problem and an effect of the invention] The rotation member by 
which the substrate rotation supporting structure concerning the 1st invention is the substrate rotation 
supporting structure which makes it rotate, holding a substrate horizontally, and a rotation drive is 
carried out by the horizontal position, It is attached in a rotation member rotatable around the shaft of 
the direction of a vertical, and has two or more attachment components which hold a substrate 
horizontally in contact with the periphery end face of a substrate with rotation. Among two or more 
attachment components, at least one attachment component rotates to other attachment components and 
hard flow, and contacts the periphery end face of a substrate. 

[0009] In the substrate rotation supporting structure concerning the 1st invention, among two or more 
attachment components attached in the rotation member, at least one attachment component and the 
remaining attachment component rotate to hard flow mutually, and contact the periphery end face of a 
substrate. Thereby, a substrate is held horizontally. 

[00 IQ] While the rotation member is rotating at uniform velocity, a substrate is held by two or more 
attachment components of all by equal holding power. While rotating a rotation member accelerating, it 
is going to slide in the direction where a substrate is contrary to the hand of cut of a rotation member. In 
this case, some attachment components rotate to the direction and hard flow which are going to slide on 
a substrate, and contact the periphery end face of a substrate. Thereby, the holding power by those 
attachment components becomes strong. While rotating a rotation member slowing down, it is going to 
slide in the direction as the hand of cut of a rotation member where a substrate is the same. In this case, 
some different attachment components from the above rotate to the direction and hard flow which are 
going to slide on a substrate, and contact the periphery end face of a substrate. Thereby, the holding 
power by those attachment components becomes strong. 

[001 1] Thus, since the holding power of one of attachment components becomes strong while rotating a 
rotation member accelerating or slowing down, a substrate is held certainly. Therefore, it becomes 
possible to hold a substrate certainly not only at the time of uniform rotation but at the time of 
acceleration rotation and moderation rotation. 

[0012] The substrate rotation supporting structure concerning the 2nd invention contains the supporter 
with which each of two or more attachment components was attached in the rotation member rotatable 
around the shaft of the direction of a vertical, and the attaching part prepared by carrying out eccentricity 
to the rotation shaft of a supporter so that the periphery end face of a substrate might be contacted with 
rotation of the supporter in the configuration of the substrate rotation supporting structure concerning 
the 1st invention. 

[0013] In this case, the supporter of some attachment components rotates to an one direction around the 
shaft of the direction of a vertical among two or more attachment components, an attaching part contacts 
the periphery end face of a substrate, the supporter of the remaining attachment component rotates to 
hard flow, and an attaching part contacts the periphery end face of a substrate. Therefore, like [ at the 
time of acceleration of a rotation member, and moderation ], the holding power by one of attachment 
components becomes strong also at the time of change of rotational speed, and it becomes possible to 
hold a substrate certainly. 

[0014] The substtate rotation supporting structure concerning the 3rd invention contains one pair or two 
or more pairs of attachment components to which two or more attachment components rotate to hard 
flow mutually, and contact the periphery end face of a substrate in the configuration of the substrate 
rotation supporting structure concerning the 1st or 2nd invention. 

[0015] In this case, the holding power by one side of the attachment component of each set becomes 
strong at the time of acceleration of a rotation member, and the holding power by another side of the 
attachment component of each set becomes strong at the time of moderation of a rotation member. 
Therefore, it becomes possible to hold a substrate with sufficient balance to stability at the time of 
acceleration of a rotation member, and moderation. 

[0016] The substrate rotation supporting structure concerning the 4th invention is further equipped with 
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the attachment component driving means which rotates two or more attachment components by 
magnetism in the configuration of the substrate rotation supporting structure concerning the 1st, 2nd, or 
3rd invention. In this case, since the rotation drive of the attachment component is carried out by 
magnetism, the particle (particle) by friction between members does not occur. 

[0017] The rotating type substrate processor concerning the 5th invention is equipped with the substrate 
rotation supporting structure concerning the 1st - one of invention of the 4th, the rotation driving means 
which carries out the rotation drive of the substrate rotation supporting structure around the shaft of the 
direction of a vertical, and a processing means to perform predetermined processing to the substrate held 
at the substrate rotation supporting structure. 

[0018] In the rotating type substrate processor concerning the 5th invention, since the substrate rotation 
supporting structure concerning the 1 st - one of invention of the 4th is prepared, at the time of 
acceleration of a rotation member, and moderation, a substrate can be held certainly and can be rotated 
by strong holding power. Therefore, predetermined processing can be performed to a substrate, slipping 
not arising between a substrate and an attachment component, but rotating a substrate at a desired 
rotational frequency at the time of rotation of a substrate. 
[0019] 

[Embodiment of the Invention] Drawing 1 is the sectional view of the rotating type substrate processor 
in one example of this invention. Moreover, drawing 2 is the top view of the principal part of the 
rotating type substrate processor of drawing 1 . This example explains a rotating type developer as an 
example of a rotating type substrate processor. 

[0020] The substrate rotation supporting structure 1 is equipped with the tabular circular rotation stage 2 
in drawing 1 . It is fixed at a level with the point of the shaft 4 of a motor 3, and the rotation drive of the 
rotation stage 2 is carried out around the shaft of the direction of a vertical. 

[0021] The annular supporter 5 is fixed to the top face of the rotation stage 2, and two or more substrate 
support pins 6 which support the rear face of a substrate 100 to this annular supporter 5 are formed. 
Moreover, two or more 1st retaining pin 7a and two or more 2nd retaining pin 7b which regulate the 
horizontal position of a substrate 100 are attached in the rotation stage 2 rotatable around the shaft of the 
direction of a vertical by the bearing 8, respectively. 

[0022] As shown in drawing 2 , division-into-equal-parts arrangement of two or more 1st and 2nd 
retaining pins 7a and 7b is carried out from the center of rotation P of the rotation stage 2 at the equal 
distance. In this example, 1st retaining pin 7a and 2nd retaining pin 7b are arranged by turns. I st^ 
retaining pin 7a rotates in the direction of an arrow head A, and contacts the periphery end face of a 
s ubstrate 100, and 2nd retaining pin 7b rotates in the direction of an arrow head B, and contacts the 
penphery end tace ot a substrate 100 so that it may mention later. 

[0023] it is shown in drawing 1 - as — every — the 1st retaining pin 7a and every — the permanent 
magnet 9 of the shape of a rod mentioned later is attached in the lower part of 2nd retaining pin 7b. The 
annular wall 10 is formed in the periphery section of the rotation stage 2. The annular magnet 1 1 is 
arranged down the rotation stage 2. This annular magnet 1 1 is being fixed to the magnet supporter 
material 12 prepared free [ vertical movement ] by the driving gear (not shown). 
[0024] Moreover, two or more through tubes 13 are formed in the rotation stage 2. Under these through 
tubes 13, the rise-and-fall pin 14 is arranged free [ rise and fall ] by the air cylinder (not shown). At the 
time of delivery of the substrate 100 with a substrate transport device (not shown), these rise-and-fall 
pins 14 penetrate the through tube 13 of the rotation stage 2, go up, and push up a substrate 100 up in 
contact with the rear face of a substrate 100. 

[0025] The shaft 4 of a motor 3 is constituted by the hollow object, and the back-side-rinse nozzle 15 for 
rear-face washing is inserted in the interior. This back-side-rinse nozzle 15 penetrated the rotation stage 
2, and has projected it to the substrate 100 rear-face side. 

[0026] The cup 16 is arranged in the perimeter of the substrate rotation supporting structure 1 free 
[ vertical movement ]. Moreover, above the substrate rotation supporting structure 1, the nozzle 17 
which carries out the regurgitation of the processing liquid, such as a developer, is formed in the vertical 
direction and the horizontal direction movable. Before processing of a substrate 100 and after 
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processing, this nozzle 17 stands by in the location from which it separated from the upper part of a 

substrate 100, and moves above the core of a substrate ICQ at the time of processing. 

[0027] A series of actuation of the regurgitation of rotation of a motor 3 and a halt, the rise of the 

magnet supporter material 12 and descent, and the processing liquid from a nozzle 17, the regurgitation 

of the back-side-rinse liquid from the back-side-rinse nozzle 15, etc. is controlled by the control section 

18. 

[0028] In this example, a motor 3 is equivalent to a rotation driving means, and a nozzle 17 is equivalent 
to a processing means. Moreover, the rotation stage 2 is equivalent to a rotation member, and the 1st and 
2nd retaining pins 7a and 7b are equivalent to two or more attachment components. Furthermore, a 
permanent magnet 9, the annular magnet 1 1, and a control section 18 constitute an attachment 
component driving means. 

[0029] Drawing 3 is the perspective view of 1st retaining pin 7a. As shown in drawing 3 , 1st retaining 
pin 7a consists of cylinder-like a supporter 21, the pin member [ being cylindrical (cylindrical) ] 22, the 
connection shaft section 23, and the magnet stowage 24. To the core of a supporter 21, eccentricity of 
the pin member 22 is carried out to the top face of a supporter 21, and it is prepared in it. The magnet 
stowage 24 is being fixed to the lower part of a supporter 21 through the connection shaft section 23. 
The rod-like permanent magnet 9 is contained in the magnet stowage 24. The configuration of 2nd 
retaining pin 7b is the same as the configuration of 1 st retaining pin 7a except for the point that the 
locations of the pin member 22 on a supporter 21 differ. 

[0030] Drawing 4 (a) is the top view of 1st retaining pin 7a, and drawing 4 (b) is the top view of 2nd 
retaining pin 7b. As shown in drawing 4 (a), the pin member 22 of 1st retaining pin 7a is arranged to the 
center line LI of a permanent magnet 9 at the back side in the direction of an arrow head A on the 
supporter 21 . As shown in drawing 4 R> 4 (b), the pin member 22 of 2nd retaining pin 7b is arranged to 
the center line L2 of a permanent magnet 9 at the back side in the direction of an arrow head B on the 
supporter 21. 

[003 1] Drawing 5 and drawing 6 are drawings for explaining actuation of 1st retainmg pin 7a, (a) is the 
1st retaining pin 7a and the fragmentary sectional view of the periphery, and (b) is the top view of 1st 
retaining pin 7a. 

[0032] At the time of release of a substrate 100, as shown in drawing 5 (a), the rotation stage 2 separates 
caudad and the annular magnet 1 1 is located. At this time, the line of magnetic force G which the 
annular magnet 1 1 forms is suitable in the direction which goes to a core from the outside of the rotation 
stage 2 in the height in which a permanent magnet 9 is installed. Therefore, N pole of a permanent 
magnet 9 is attracted in the direction which goes to the core of the rotation stage 2, Thereby, as shown in 
drawing 5 (b), 1st retaining pin 7a rotates in the direction of an arrow head B, and the peripheral face of 
the pin member 22 separates from the periphery end face of a substrate 100. The location of the pin 
member 22 at this time is called a substrate release location. 

[0033] As shown in drawing 6 (a) at the time of maintenance of a substrate 100, the annular magnet 1 1 
goes up and the rotation stage 2 is approached. Therefore, the south pole of a permanent magnet 9 is 
attracted on the N pole of the annular magnet 11. Thereby, as shown in drawing 6 (b), 1st retaining pin 
7a rotates in the direction of an arrow head A, the peripheral face of the pin member 22 contacts the 
periphery end face of a substrate 100, and a substrate 100 is held horizontally. The location of the pin 
member 22 at this time is called a substrate maintenance location. 

[0034] In addition, contrary to 1st retaining pin 7a, it rotates in the direction of an arrow head A at the 
time of release of a substrate 100, the peripheral face of the pin member 22 separates from the periphery 
end face of a substrate 100, 2nd retaining pin 7b is rotated in the direction of an arrow head B at the time 
of maintenance of a substrate 100, and the peripheral face of the pin member 22 contacts the peripheral 
face of a substrate 100. The 1st retaining pin 7a and 2nd retaining pin 7b are constituted so that it may 
not rotate more than a predetermined include angle with a stopper etc. at the time of release of a 
substrate 100, and maintenance of a substrate 100. 

[0035] The top view and drawing 8 which show the release condition of a substrate [ in / in drawing 7 / 
the substrate rotation supporting structure 1 ] are the top view showing the maintenance condition of the 
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substrate in the substrate rotation supporting structure 1. Next, actuation of the substrate rotation 
supporting structure 1 in the rotating type substrate processor of drawing 1 is explained, referring to 

drawing 7 and drawing 8 . 

[0036] At the time of carrying in of a substrate 100 and taking out, the rotation stage 2 separates caudad 
and the annular magnet 1 1 is located. As shown in drawing 7 , while 1st retaining pin 7a rotates in the 
direction of an arrow head B and the pin member 22 moves to a substrate release location by that cause, 
2nd retaining pin 7b rotates in the direction of an arrow head A, and the pin member 22 moves to a 
substrate release location. 

[0037] At the time of carrying in of a substrate 100, after the rise-and-fall pin 14 of drawing 1 penetrates 
13 of the through tube of the rotation stage 2, and goes up and a substrate 100 is laid on those rise-and- 
fall pins 14, the rise-and-fall pin 14 descends. Thereby, a substrate 100 is laid on the substrate support 
pin 6 in the field surrounded with the 1st and 2nd retaining pins 7a and 7b. At the time of taking out of a 
substrate 100, the rise-and-fall pin 14 penetrates the through tube 13 of the rotation stage 2, and goes up. 
Thereby, a substrate 100 is pushed up up by the rise-and-fall pin 14. 
^0038] The annular magnet 1 1 goes up at the time of processing of a substrate 100, and the rotation 
stage 2 is approached. Thereby, as shown in drawing 8 , 1st retaining pin 7a rotates in the direction of an 
arrow head A, the pin member 22 moves to a substrate maintenance location, 2nd retaining pin 7b 
rotates in the direction of an arrow head B, and the pin member 22 moves to a substrate maintenance 
location. Thus, a substrate 100 is horizontally held with the 1st and 2nd retaining pins 7a and 7b . In this 
condition, the rotation drive of the rotation stage 2 is carried out around the revolving shaft of the 
direction of a vertical by the motor 3 of drawing 1 . 

[0039] The top view in which drawing 9 (a) shows the relation of the 1st retaining pin 7a and the 
substrate 100 at the time of acceleration rotation of the rotation stage 2, and drawing 9 (b) are the top 
views showing the relation of the 2nd retaining pin 7b and the substrate 100 at the time of moderation 
rotation of the rotation stage 2. 

[0040] As shown in drawing 9 (a), while rotating in the direction of an arrow head X, the rotation stage 
2 accelerating, a substrate 100 tends to be slippery in the direction contrary to the hand of cut of the 
rotation stage 2, as an arrow head SI shows. In this case, 1st retaining pin 7a rotates to the direction and 
hard flow which are going to slide on a substrate 100 as an arrow head A shows, and the pin member 22 
contacts the periphery end face of a substrate 100. Thereby, the holding power by 1st retaining pin 7a 
becomes strong. 

[0041] As shown in drawing 9 (b), while rotating in the direction of an arrow head X, the rotation stage 
2 slowing down, a substrate 100 tends to be slippery in the same direction as the hand of cut of the 
rotation stage 2, as an arrow head S2 shows. In this case, 2nd retaining pin 7b rotates to the direction and 
hard flow which are going to slide on a substrate 100 as an arrow head B shows, and the pin member 22 
contacts the periphery end face of a substrate 100. Thereby, the holding power by 2nd retaining pin 7b 
becomes strong, 

[0042] While rotating in the direction where the rotation stage 2 is contrary to an arrow head X, the 
holding power by 2nd retaining pin 7b becomes strong at the time of acceleration rotation of the rotation 
stage 2, and the holding power by 1st retaining pin 7a becomes strong at the time of moderation rotation. 

. [0043] Thus, since one holding power of the 1st and 2nd retaining pins 7a and 7b becomes strong while 
-T" rotating the rotation stage 2 accelerating and slowing down, even when rotational speed changes like [ at 
the time of acceleration and moderation ], it becomes possible to hold a substrate 100 certainly. 
[0044] Especially, since the 1st retaining pin 7a and 2nd retaining pin 7b are prepared the same number 
every at equal intervals by turns in the substrate rotation supporting structure 1 of this example, balance 
becomes good at the time of acceleration of the rotation stage 2, and moderation possible [ holding a 
substrate 100 to stability ]. 

[0045] In addition, the number of the 1st retaining pin 7a and 2nd retaining pin 7b is not limited to the 
above-mentioned example, but may use the 1st retaining pin 7a of the number of arbitration, and 7b of 
the number of arbitration. The substrate rotation supporting structure of this invention is applicable to 
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various rotating type substrate processors, such as a rotating type developer, a rotating type coater, a 
rotating type washing station, and a rotating type edge aligner. 

[0046] Moreover, the substrate rotation supporting structure of this invention may be applied to the 
rotating type substrate processor which processes the glass substrate for liquid crystal displays, the glass 
substrate for photo masks, the substrate for optical disks, etc. 




[Translation done.] 
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